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meseseseseses) ganglia of the sympathetic system; but some of them are 


transformed into the adrenal medulla. Thus most of these neuroblasts 
become sympathetic neurones; a small remnant become secreting cells 


4] functioning of the adrenal medulla is its embryonic 
origin. Neuroblasts migrating outward from the primi- 
tive axis of spinal cord segments develop mainly into the 
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which, on being stimulated, discharge adrenaline. Likewise, nearly all 
sympathetic neurones, when they are stimulated, discharge at their end- 
ings a substance which, according to strong presumptive evidence, has 
been regarded as adrenaline (Rosenblueth’, 1932). Since adrenaline is 
the characteristic constituent when extracts are made of the adrenal 
medullary cells and since sympathetic neurones are like the medullary 
cells in origin and in producing adrenaline, or an adrenaline-like sub- 
stance, the question arose whether extracts of these neurones might not 
yield adrenaline. 

The answer to that question was sought by Lissak and myself? 


° Presented October 27, 1939 at The New York Academy of Medicine in the Twelfth Graduate 
Fortnight. 
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(1939). We found that extracts of the ultimate sympathetic fibers, the 
“adrenergic” fibers (e.g., those in the mesenteric nerves) or extracts of 
an organ containing such fibers (e.g., the heart) have all the effects of 
extracts of the adrenal medulla itself. They are like adrenaline in raising 
blood pressure, dilating the pupil, contracting the nictitating membrane, 
relaxing the non-pregnant cat uterus, augmenting the heart beat, and in 
other similar respects. Extracts of “cholinergic” nerves, and also ex- 
tracts of the heart in which adrenergic fibers had degenerated, had no 
distinctive adrenaline-like action on blood pressure or iris. 

The evidence strongly indicates, therefore, that Elliott’s* (1904) 
suggestion is correct, that the ultimate sympathetic neurones influence 
glands and cardiac and smooth muscle by the adrenaline which they set 
free at their terminals, and that adrenaline secreted from the adrenal 
medulla and circulating in the blood stream has on these structures the 
same influence as the nerve impulses because it is the same substance as 
that which they produce. Since the sympathetic division of the auto- 
nomic system when strongly excited acts as a whole and thereby induces 
wide-spread changes in the organism—e.g., stopping the digestive proc- 
esses, raising blood pressure, accelerating the heart, erecting hairs, as 
well as discharging adrenaline from the adrenal medulla—the combined, 
simultaneous action of sympathetic neuronal adrenaline and secreted 
medullary adrenaline is properly regarded as constituting a sympathico- 
adrenal system. 

In addition to adrenaline discharged from the adrenal medulla, as 
a means of reinforcing or prolonging the effects of sympathetic nerve 
impulses, there is sympathin. This is a substance which escapes into the 
blood stream, from organs innervated by the sympathetic, when the 
sympathetic system is specially active. As we have noted, in these cir- 
cumstances adrenaline is discharged from the nerve endings and has its 
typical effects. In doing so, however, some change occurs, because in 
some regions—in smooth muscles, for example—it causes relaxation and 
in others contraction. Rosenblueth and I* (1933), following a theory 
offered by Langley, have suggested that neuronal adrenaline unites 
inside the reacting cells with a differentiating substance which makes 
possible the two opposite responses to a single agent. In any case, sym- 
pathin differs from adrenaline. For example, ergotoxine blocks the 
hypertensive action of adrenaline on blood pressure and reveals a de- 
pressive action; it has not that influence on the action of sympathin. 
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And whereas adrenaline retracts the iris and relaxes the cat’s non- 
pregnant uterus, sympathin does not do so if it comes from a region 
where sympathetic nerves have a purely positive influence. In general, 
however, the positively acting sympathin prevails, causing, for example, 
acceleration of the heart and rise of blood pressure. The observations 
which Rosenblueth and I° made in 1932, and which later were extended 
by Liu® (1935), proved that secreted adrenaline and circulating sym- 
pathin, liberated from stimulated structures, codperate in augmenting 
or lengthening the duration of such changes. A brief period of excite- 
ment will discharge adrenaline from sympathetic nerve endings; sym- 
pathin will come away from the affected organs and also adrenaline 
from the adrenal medulla. These circulating sympathico-mimetic sub- 
stances may have effects which outlast for minutes the exciting incident— 
effects which possibly explain the agitation which is experienced after 
the object or condition, which produced the excitement originally, has 
disappeared. 

There was a time, about twenty years ago, when a lively controversy 
was going on between Stewart and Rogoff, then of Cleveland, and a 
group in the Harvard Physiological Laboratory as to whether the 
adrenal medulla responds to changes involving the sympathetic system 
by an extra discharge of adrenaline (Cannon,’ 1929). The Cleveland 
investigators themselves furnished evidence that adrenal secretion is 
under control of the splanchnic nerves, for when they stimulated these 
nerves they saw a retraction of the denervated iris—a retraction which 
did not occur if the blood flow through the adrenal veins was obstructed 
during the stimulation, and which did occur when the pent blood 
was released. They denied the claims of the Harvard group, however, 
that afferent stimulation and asphyxia, which are accompanied by a 
natural discharge of splanchnic impulses, induce a similar increase of 
the secretion. In 1922, Carrasco-Formiguera and I,° using as an indi- 
cator the denervated heart instead of the denervated iris, provoked an 
acceleration of the heart rate by stimulating afferent nerves or inducing 
asphyxia. When we obstructed the blood flow through the adrenal veins 
these reflex and asphyxial effects did not occur, and when the pent blood 
was released the heart was again accelerated. The logic of the situation 
thus presented required Stewart and Rogoff to accept our evidence for 
reflex and asphyxial secretion from the adrenal medulla or to repudiate 
the evidence on which they based the conclusion that the output of 
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adrenaline is under splanchnic control. That dilemma has not been met 
in the past seventeen years. 

In reports of the work done by Stewart and himself, Rogoff’ (1935) 
has repeatedly and insistently laid stress on the fact that they employed 
a quantitative method. The method involved collecting blood from the 
adrenal veins as it gathered during a measured time in a section of the 
inferior vena cava, the so-called “cava pocket,” and then assaying the 
adrenaline content of this blood by comparing its effect and that of 
various concentrations of adrenaline on a beating intestinal strip. By 
use of this method the Cleveland investigators obtained results which 
led them to infer that adrenal secretion is constant and unvarying; in- 
deed, Rogoff has declared that the conclusion that asphyxia and central 
stimulation induce an extra output of adrenaline “has never been sup- 
ported by satisfactory measurements of the rate of secretion.” That 
statement indicates disregard for the results obtained by Rapport and 
myself*® (1921), and by Sataké and his colleagues“ (1927) with use of 
the very method which Stewart and Rogoff devised. For more than a 
dozen years the Japanese investigators labored in this field. They pub- 
lished a large volume of experimental studies which definitely and 
quantitatively confirmed the results obtained by the Harvard group 
and which also clearly explained Stewart-and-Rogoff’s failure as being 
due to too deep anesthesia. Rogoff has not only not attended to this 
evidence contradictory to his views; he has not attended to the studies 
of various observers—in Europe, Africa, South America—who with dif- 
ferent methods have supported consistently our conclusions. Indeed, in 
the past twenty years there has been no support whatever, from any 
quarter, for the claims of the Cleveland pair. I offer no apology for 
recalling this old controversy, because there still appear in text books 
and even in a fairly recent publication of the American Medical Asso- 
ciation (Rogoff,* 1935) statements which lead readers to conclude that 
the issue is not fully settled and that there is still some question about 
extra adrenzi secretion when the sympathetic system is active. 

As I have intimated, in the course of this controversy the denervated 
heart was used as an indicator of increased adrenaline in the circulation. 
It is extremely sensitive, responding by a faster beat when the adrena- 
line concentration is increased by only 1 part in 1,400,000,000 parts of 
blood. When, with aseptic precautions, the heart has been isolated from 
the nervous system the animal may live indefinitely, with the heart con- 
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tinuing to perform its proper functions as a pump (Cannon, Lewis and 
Britton,’* 1926). Hence, while the animal is in excellent physical con- 
dition, records can be made of the heart rate under various experimental 
conditions and thereafter the adrenal glands can be excluded from 
action—by removing one of them and denervating the other—and rec- 
ords of the heart rate then made again under the same conditions. Thus, 
by finding that an acceleration occurred during the tests, and that 
acceleration failed to occur after adrenal inactivation, we were able to 
show that muscular work, emotional excitement, asphyxia, low blood 
pressure, external cold, infection, and hypoglycemia were accompanied 
by an extra secretion from the adrenal medulla, and extra activity of the 
sympathico-adrenal system.**°*** Each one of these situations makes a 
special demand on the organism or is likely to make that demand. In 
each one of them the operation of the system is such as to favor the 
welfare of the organism. The blood flow is shifted in such manner as to 
promote effectiveness in muscular effort, the metabolic rate is speeded 
up when the temperature tends to fall, glucose is liberated from hepatic 
stores when the amount in the blood is dropping to a low level, the 
capacity of the blood vessels is adapted to a reduced blood volume. In 
short, as these illustrations indicate, the system promptly and automat- 
ically makes adjustments which are required to prepare the organism for 
temporary exigencies or to preserve its normal internal condition when 
that is likely to be disturbed. Such services performed by the sym- 
pathico-adrenal system at times of unusual or critical need I have called 
its “emergency” functions (Cannon,’ 1929). 

Much of the evidence that the sympathico-adrenal system performs 
its special services in times of stress was gained by study of animals— 
dogs, cats, monkeys—from which that system had been wholly removed. 
The possibility of continued existence without any sympathetic nerves 
may seem surprising, for they belong to what have been called “Lebens- 
nerven.” Yet we have been able, quite easily, to keep sympathectomized 
animals under the quiet and uniform conditions of the laboratory many 
months—in one instance more than three years—in good health and 
nutritional status. Cats were most thoroughly investigated. So long as 
they were not subjected to stress they appeared quite normal. But when 
they were exposed to heat or cold they were revealed as defective in 
their ability to maintain body temperature; when they lost blood they 
were defective in restoring compensatory blood pressure; when they 
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ran or struggled the blood pressure fell and they fainted; when placed 
in an atmosphere of low oxygen concentration they collapsed much 
sooner than animals with the sympathico-adrenal system intact; and 
when given insulin in amounts readily endured by normal cats they 
suffered a sharp drop in blood-sugar percentage which would have been 
disastrous if they had not been rescued (Cannon,”* 1939). It was inter- 
esting to learn that although sympathectomized dogs showed in emer- 
gencies effects similar to those shown by sympathectomized cats the 
effects were not so extreme. The difference can reasonably be ascribed 
to the remarkable physiological developments which the dog possesses 
as a running animal: a much larger lung surface, cardiac capacity and 
blood volume for his weight than the more indolent cat possesses, in 
addition to having a higher hemoglobin percentage, a readier resort to 
shivering when cold and resort to panting when warm. Note that in all 
these respects removal of the sympathico-adrenal system produces no 
adverse alteration. There is one condition in which these advantages of 
the dog cannot be effective—i.e., in the mobilization of sugar from the 
liver when an excess of insulin is given. In those circumstances the sym- 
pathectomized dog is as vulnerable as the sympathectomized cat (Can- 
non,"* 1939). It appears, therefore, that the sympathico-adrenal system 
is called into action in emergencies and has a fundamentally important 
function in maintaining a fairly uniform condition in the fluid matrix 
of the organism, the blood and lymph (Cannon,” 1939). 

The foregoing discussion has been concerned chiefly with the com- 
bined functions of the sympathetic division of the autonomic system 
and the secretion of the adrenal medulla—i.e., with the functions of the 
sympathico-adrenal system. The question arises as to whether secreted 
adrenaline, itself, has a distinctive use. Rogoff* (1935) has declared that 
it does not play an important role in the body and that “no specific 
function for epinephrine (adrenaline) has been proved.” The main argu- 
ment against the utility of secreted adrenaline is based on the fact that 
one adrenal may be removed and the other may be demedullated with- 
out endangering the life of the animal. Obviously the adrenal medulla 
is not essential to existence. There is a difference, however, between 
being useful and being essential. As we have many times demonstrated, 
the cardiac nerves may all be severed in animals which survive the oper- 
ation for many months; the nerves are clearly not essential, but is there 
anyone who would suppose, therefore, that they are not useful? Simi- 
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larly the survival of animals without the sympathetic system proves that 
it is not essential, but again are we to conclude, therefore, that it is not 
useful? In order to know the utility of adrenaline we must consider 
what changes are wrought by exclusion of the adrenal medulla, quite 
apart from continued existence. 

First, there is the codperation between secreted adrenaline, neuronal 
adrenaline and circulating sympathin, already referred to. Actual rec- 
ords show, as previously noted, that a momentary excitement may have 
bodily effects lasting 15 to 20 minutes if the adrenals are present and 
only brief effects if the glands are excluded from action. These records 
prove that adrenaline intensifies and prolongs the influence of sympa- 
thetic impulses. ° 

Again, adrenaline has an accelerating action on metabolism. One 
milligram of adrenaline will cause an increased output of heat amounting 
to so calories. I have already mentioned the evidence, derived from 
experiments on animals with the heart denervated, that when the body 
temperature tends to drop, because of exposure to external cold, there 
is an increased secretion from the adrenal medulla. If the adrenal influ- 
ence is suppressed and the animals, thus rendered defective, are sub- 
jected to the same conditions as before, shivering occurs to a greater 
degree than when the adrenals were present and able to augment metab- 
olism, i.e., the animals fall back on muscular contraction as a means of 
producing extra heat. 

Another effect of adrenaline which has been reported by a number 
of investigators—among them Mendenhall and myself** (1914)—is that 
of hastening the coagulation of the blood. When adrenaline is injected 
this phenomenon occurs, and when adrenaline is secreted, either as a 
consequence of splanchnic stimulation or as a consequence of excite- 
ment, the time of coagulation is likewise greatly shortened. If the 
adrenal medulla is excluded and the conditions which normally evoke 
secretion are repeated, the faster clotting does not occur. 

Finally, there is the special effect of adrenaline on the liver. In 1928 
Riegele*® described a network of extremely delicate nerve filaments 
between the liver cells, with offshoots reaching into the cellular cyto- 
plasm. This observation, if correct, would establish a basis for imme- 
diate nervous government of liver function. The observation, however, 
has been questioned. Two years ago Nonidez™ (1937) reported that 
the silver method used by Riegele not only may stain nerve fibers but 
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also may impregnate fine connective tissue strands and thus confuse 
the picture. “Up to the present,” Nonidez wrote, “no nervous structure 
resembling a network has been described in the liver.” 

The testimony that nerve filaments are not distributed to liver cells 
is in accord with the evidence that a relatively small dose of insulin 
induces a swift and unchecked and quite abnormal fall of blood sugar 
in animals from which the adrenals have been removed, although hepatic 
nerves are still intact (Cannon, McIver and Bliss,** 1924). It is also in 
accord with observations that emotional excitement does not cause the 
usual hyperglycemia in animals without adrenals, but again with hepatic 
nerves intact (Britton,’® 1928). Supporting evidence was furnished by 
the experiments which Lissak and I? (1939) performed this year. It will 
be recalled that we found an adrenaline-like substance in the ultimate 
sympathetic neurones, whether these neurones, or parts of them, were 
isolated or were imbedded in organs, e.g., the heart. The significant 
fact appeared, that whereas extracts of liver blood vessels raised blood 
pressure, dilated the pupil and speeded up the heart rate—thereby re- 
vealing the presence of sympathetic fibers on them—extracts of liver 
pulp had little or no adrenaline-like action. The occasional slight action 
can be explained as due to the difficulty of removing the pulp from the 
vessels without pulling away some of the vascular twigs. All these ob- 
servations, taken together, indicate clearly that the liver cells are not 
subject to direct nervous control. 

It appears that the liver can play a role in carbohydrate metabolism 
quite independently, both by taking in and giving forth glucose. By a 
simultaneous determination of the rate of blood flow through the liver 
and the glucose content of the inflowing and the outflowing blood it 
has been shown that during control periods the liver secretes glucose, 
and that when glucose is abundantly supplied secretion ceases and sugar 
is retained (Soskin, Essex, Herrick and Mann,” 1938). In an emergency, 
however, as, for example, in great excitement or when insulin is abun- 
dant, this intrinsic mechanism is not adequate. Faster glycogenolysis is 
required in order to mobilize blood sugar. In these circumstances, 
adrenaline discharged from the adrenal medulla is the effective agent 
for releasing glucose from the hepatic stores. 

Because an injection of adrenaline raises blood pressure, by acceler- 
ating the heart and constricting arterioles, an idea has prevailed that 
persistent hypertension may result from overactivity of the adrenal 
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medulla. In a temporary test, as Freeman and Jeffers (1939) have 
shown, secreted adrenaline may play a significant role in producing a 
brief experimental hypertension, but that occurred when the heart was 
denervated and when its acceleration depended on medulliadrenal secre- 
tion. If the heart was normally innervated, the effect was produced 
quite as well without any participation of the adrenal glands. Again we 
note a codperation of adrenaline and sympathetic impulses in the sym- 
pathico-adrenal system—a codperation which permits either of the part- 
ners to compensate, in this condition, for absence of the other. But 
neither of these partners is necessary for the maintenance of normal 
blood pressure. The entire sympathetic system may be progressively 
removed and yet vascular tone is well preserved and the pressure is held 
within the normal range (B. Cannon,” 1931). This is not a consequence 
of compensatory secretion of adrenaline, for there is experimental proof 
that the adrenal medulla does not secrete unless it is stimulated by ner- 
vous impulses, except in the rare state of extreme asphyxia (Zwemer 
and Newton,”* 1928). The sustained contraction of the arterioles after 
sympathectomy appears to be due to intrinsic properties of the smooth 
muscle in the vessel walls. 

Two types of prolonged hypertension can be produced experi- 
mentally: one the result of removal of the restraining nerves (i.e., those 
from the carotid sinus and the aortic arch), as demonstrated by Hey- 
mans and his collaborators; the other the result of lessening the blood 
flow through the kidneys, as demonstrated by Goldblatt and his 
collaborators (Cannon,* 1937). The former type, Heymans and 
Bouckaert*’ (1936) report, disappears when the sympathico-adrenal 
system is entirely excluded from action. Whether this type ever occurs 
clinically is as yet unknown. The second type—that produced by Gold- 
blatt clips on the renal arteries—is not affected by sympathectomy. 
Freeman and Page*® (1937) have found that application of the clips 
induced hypertension in completely sympathectomized animals and that 
if hypertension had been produced by partial renal ischemia, later 
removal of the sympathetic did not improve the condition. I have felt 
justified in emphasizing the absence of evidence that excessive adrenal 
secretion explains high blood pressure because, unfortunately, the idea 
that the adrenals are the cause of it has prevailed and has led to severe 
operations directed towards denervating them in order to abolish their 
supposedly pernicious discharge. There is no doubt that if adrenal secre- 
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tion should be discharged in sufficient amount to produce a high blood 
pressure it would have other wide-spread and highly disturbing effects 
on the organism such as are, in fact, not seen in cases of hypertension. 

In summarizing the part played by the adrenal medulla in the func- 
tioning of the organism we may recognize that it codperates with 
sympathetic impulses in producing adrenaline, that this sympathico- 
adrenal system is brought prominently and usefully into action in emo- 
tional excitement, in vigorous muscular work, in asphyxia, low blood 
pressure, chilling surroundings and hypoglycemia—in brief, that it serves 
effectively in emergencies; furthermore, that this service can be given a 
general expression in stating that the system guards the constancy of the 
internal environment of the organism; and finally that secreted adrena- 
line itself acts to prolong the effects of nerve impulses, to accelerate 
metabolism, to shorten coagulation time and to release glucose from the 
liver. There is no evidence that secreted adrenaline is an important 


agent in maintaining a high blood pressure. 
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HYPOTHYROIDISM 
DIAGNOSIS AND TREATMENT* 


J. H. Means 


Jackson Professor of Clinical Medicine, Harvard University 


iSesesesesesedHE term hypothyroidism obviously signifies a state in 

which the individual receives less of the hormone charac- 

Bs teristic of the thyroid than is required by his body 

economy for the preservation of health. We are all quite 

t familiar with such clinical varieties of hypothyroidism as 

cretinism, endemic or sporadic, and the myxedema of children and of 

adults. We also recognize hypothyroidism following extensive surgical 

removal of thyroid tissue, or destruction of thyroid tissue by certain 
types of chronic inflammation. 

I have been asked to discuss with you the diagnosis and treatment of 
these conditions and that I will do: but I must say something also of 
etiology and morbid physiology because it is upon these that sound 
clinical practice must rest. 

Adult myxedema was first described by Gull in 1874 and its cure by 
the administration of thyroid was contributed by Murray in 1891. It is of 
interest to note that Murray died September 23, last—the father of endo- 
crine-substitution therapy. It is also worth noting that probably the 
first patient to receive his treatment in the United States is still alive at 
the age of eighty-seven. Mrs. B. is now the patient of Alexander Burgess, 
of Providence, who kindly gives me frequent bulletins of her progress. 
Her symptoms were first noted in 1888 and her doctor diagnosed Bright’s 
disease and said she could not live six months. In 1892 another doctor, 
keener in diagnosis and up to date on his literature, diagnosed myxedema 
and started her on thyroid. She has taken it ever since. 

The case of Mrs. B. teaches us the calamity of missing the diagnosis of 
myxedema. Had it not becn made she would have died in 1903 or earlier, 
because fifteen years seems to be as long as one can live after the onset of 
myxedema without thyroid therapy. The symptoms and signs of myx- 
edema are so striking, so characteristic, that there would seldom seem 
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* Delivered October 25, 1939 at The New York Academy of Medicine in the Twelfth Graduate 
Fortnight. 
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to be any excuse for missing the diagnosis. The classic picture should be 
familiar to every doctor, and if when present there can likewise be 
demonstrated low basal metabolic rate—minus thirty-five or lower—and 
elevated blood cholesterol, the diagnosis is practically certain. Never- 
theless, in our clinic we get patients each year in whose cases the diag- 
nosis has been missed. Often the error is in supposing that the patient 
has Bright’s disease. Doctors thus give us the opportunity to make cures 
which they could easily have made themselves, and for which they could 
have got the credit. 

A few years ago I would have told you that spontaneous, acquired 
myxedema of adults is due to primary atrophy of the thyroid; that the 
effect of this atrophy is to produce a simple athyreosis, the effects of 
which can be completely corrected by the administration of sufficient 
quantities of dried thyroid gland. The only reservation I would have 
made would have been that in patients with arteriosclerosis you must 
beware of producing angina pectoris by too rapid elevation of the rate of 
metabolism, with a resulting inadequacy of coronary blood flow. 

Today these statements will still hold in most instances, but recent 
experience has indicated that there are a few cases of what clinically is 
myxedema in which the etiology is different and the indications for treat- 
ment different. These are cases in which the primary fault lies in the 
pituitary instead of in the thyroid. The myxedema is the result of a 
hypothyroidism due to lack of stimulation of the thyroid by the pituitary, 
rather than to primary failure of the thyroid itself. Actually these patients 
have a form of pituitary cachexia, or Simmonds’ disease, but for reasons 
unknown, the emphasis in their symptomatology is so strikingly on their 
hypothyroid manifestations that other hypopituitary symptoms or signs 
escape attention in the clinical evaluation. 

Our attention was drawn to this special type of myxedema by the 
following experience. A woman of forty-eight entered December 1, 
1936, with what appeared to be fairly classic myxedema of about ten 
years’ duration. On treatment with thyroid these manifestations disap- 
peared. However, she soon developed new symptoms—nausea, vomiting, 
fever, psychosis and convulsions, and died on the thirtieth day of treat- 
ment. At autopsy there was found fibrosis of the anterior lobe of the 
pituitary and atrophy of the thyroid, parathyroids, adrenals, ovaries and 
uterus. These pathologic changes are characteristic of Simmonds’ disease 
and the terminal symptoms are like those sometimes seen in the crises of 
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Addison’s disease.” 

More recently, my colleague, J. Lerman, referred to the hospital a 
woman of thirty years (U177833), whom he thought had ordinary 
myxedema. On thyroid therapy she also improved as to her myxedema 
manifestations, but presently went into an undoubted state of adrenal 
insufficiency, from which, however, she was rescued by vigorous treat- 
ment with sodium chloride. 

Although rare, cases of this type are important, because of the 
hazards of treatment with thyroid. Their detection will depend upon the 
discovery of evidence of coexisting underfunction of other endocrine 
glands than the thyroid. In women developing myxedema prior to the 
menopause the occurrence of amenorrhea, in place of the usual menorr- 
hagia of myxedema, would be very suggestive of the pituitary type. 
However, there may be no absolute method of recognition except by 
very careful control of thyroid therapy in all cases of myxedema; and 
to the well known danger of inducing angina pectoris, we may add the 
occasional one of producing Addisonian crisis. 

The treatment of the usual type of myxedema is so simple that we 
need not devote much time to it. The objective should be to rid the 
patient of his symptoms and clinical signs with the smallest daily ration 
of thyroid by mouth that will accomplish this purpose. Usually this will 
be found to be in the neighborhood of one to one and a half grains of 
thyroid U.S. P., once daily. If such dosage produces any sort of untoward 
symptoms, angina or other, thyroid should be stopped for a few days 
and then resumed in smaller dosage. We have some patients who cannot 
tolerate rations of over one-half to three-quarters of a grain a day. 
During the inauguration of thyroid therapy the doctor, for the reasons 
given above, should have the patient under close surveillance; and only 
after the size of the permanent ration has been well established, is it wise 
to lengthen the time between check-ups. 

The treatment of the pituitary type is far from simple. Persons so 
afflicted are in need of all the functions of the anterior lobe of the 
pituitary. This might be provided either by administering the anterior 
lobe hormones themselves; thyrotropic, adrenotropic, gonadotropic; or 
the hormones which the other endocrines make under anterior lobe 
stimulation, namely, thyroid, cortin, estrin. 

As a matter of fact, in practice good results may probably be ob- 
tained in such cases by a combination of small doses of thyroid when the 
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patient is protected against adrenocortical insufficiency by a high salt 
intake, and some preparation containing the gonadotropic principles of 
the anterior lobe. 

The effects of hypothyroidism are more serious when the state super- 
venes before growth has been attained than after. The adult who acquires 
myxedema, if normal before the disease began, can be made normal again 
by adequate treatment with thyroid. On the other hand, hypothyroidism 
during infancy or childhood, if long untreated, will result in physical 
and mental stunting which no amount of substitution therapy later can 
altogether alleviate. Indeed, cretinous children, who have reached ten 
years without treatment, derive little if any benefit from thyroid. About 
all the effect it has upon them is to make them irritable and less manage- 
able than when in their athyreotic vegetable-like state. The earlier in life 
hypothyroidism occurs, and the longer the interval before adequate treat- 
ment is established, the more grave will be the consequence. 

Thus the prognosis in cretinism, that is to say, congenital hypothy- 
roidism, whether of the endemic or sporadic variety, is problematical. 
Certainly the outlook is brightest when the correct diagnosis is made very 
early in life and treatment started and maintained throughout the growth 
period and thereafter. Even so, on the question, whether an absolutely 
normal mental development can occur, authorities differ. 

The early diagnosis of cretinism depends upon recognition of the 
significance of characteristic facies, habitus and behavior. It can be made 
in the early months of infancy. Among the eazliest signs, as pointed out 
by Talbot,’ are a heavy expression, and pig-like appearance of the eyes. 
A curious yellow tint appears early on the mesial aspect of the cheeks, 
disappearing when the infant cries. Changes in the tone of the voice in 
the direction of hoarseness are always important. Later the appearance 
of the cretin becomes thoroughly characteristic—a round stupid face, 
wide flat thick nose, open drooling mouth from which protrudes an over 
large tongue. The neck is short and thick, the trunk short, the belly 
prominent, always with umbilical hernia, the skin is dry and harsh, fat 
pads appear about the shoulders, and dentition is delayed. 

Laboratory confirmation can be had by demonstration of low basal 
metabolic rate, elevated blood cholesterol, or by x-ray showing delayed 
bone age. 

As soon as the diagnosis of cretinism is made, substitution therapy 
with thyroid should be started, and should be continued in adequate 
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dosage without interruption throughout life. 

The criteria of adequate dosage are several. Not only have we basal 
metabolic rate and blood cholesterol as measuring sticks, but also bone 
age, height age, and mental age. I agree heartily with Wilkins,*? who 
claims that it is not sufficient to maintain basal metabolic rate and 
cholesterol at normal levels, but that every effort to secure the right 
growth rates is also essential. To make up for lost time in regard to these, 
Wilkins points out that it may be necessary to keep the cretin for a time 
mildly hyperthyroid. In my clinic the experience has been the same. 

The magnitude of dosage that may achieve the desired ends is some- 
what as follows: 





Age Dosage 
2- 4 months 1/10 grain per day 
4-8 “ 1/5 grain per day 
8-12 “ 3/10 grain per day 
12-24 “ 2/5 to % grain per day 
2- 4 years ¥, to 114 grains per day 
4-12 “ 1 to 3 grains per day 





The reports of success with treatment vary. Certainly no amount of 
treatment will make the cretin more intelligent than he would have been 
had he not been a cretin, and in the experience of several competent 
observers, even with seemingly good treatment, a distressing number of 
cretins end up with mental ages of not over ten or eleven years, although 
in other respects they become quite normal adults. None the less a few 
do better than this; and a mental age of ten or eleven with a normal body 
is vastly to be preferred to the state of imbecilic dwarfism that would 
persist if no treatment, or inadequate or unsustained treatment, were 
given. 

When myxedema is acquired in childhood, the child having made a 
normal growth in all respects up to the time hypothyroidism supervened, 
the results of treatment are nearly as perfect as in adult myxedema. In 
order to make accurate predictions of what may be expected of treat- 
ment, therefore, it is necessary to distinguish sharply in diagnosis be- 
tween cretinism and juvenile myxedema. This should not be difficult 
because the child who has acquired myxedema does not possess the 
dwarfism and gross habitus of the cretin, but merely the dry skin, puffi- 
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ness and retardation displayed by the adult with myxedema. 

In conclusion I urge you to be on the look-out for all types of hypo- 
thyroidism, for it is most unfortunate to miss the diagnosis of a curable 
disease. In treating adults with myxedema, be watchful for untoward 
effects during the inauguration of therapy, and reduce the dose of thyroid 
if they occur. With regard to cretins, the important points are very early 
diagnosis, and sustained and sufficiently large dosage of thyroid through- 
out life. 
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rs SHEN a new treatment of pyogenic infection such as sulfanil- 

amide is introduced, it is always appropriate to consider 

W it in relation to osteomyelitis because of the high mortal- 

ity, prolonged morbidity, resistance to treatment, and 

a ft, marked tendency to recurrence, characteristic of this 

disease. I have not had a great experience with sulfanilamide but I shall 

take advantage of the occasion to review the general field of osteo- 
myelitis therapy which is the subject of much controversy. 

The reason for the difficulties encountered in the treatment of osteo- 
myelitis is to be found mainly in the nature of bone itself. The infection 
begins within a rigid tube which offers resistance to external drainage 
and invites spread along the medullary canal with death of bone. The 
presence of lime salts in the dead bone causes it to be broken down 
much more slowly than soft tissue and only by the direct cellular action: 
sequestrated parts are either extruded or have to be surgically removed. 
The persistence of cavities, large and small, which remain the seat of 
infection, leads to a state of chronic osteomyelitis and is responsible for 
recurrences. The infected bone cannot be completely excised, as in the 
case of an infected viscus, such as the appendix, because of danger of 
creating a defect. Another difficulty is that osteomyelitis is due to the 
staphylococcus in about go per cent of the cases and the body is particu- 
larly slow to develop an immunity against infection by that organism. 

If we review the pathogenesis, the portal of entry of the organism 
cannot be detected in about 75 per cent of the cases, but in the other 
25 per cent it is known to be a local infection usually of the skin, less 
often in the respiratory tract. In the other 75 per cent it is presumably 
a small hidden point of infection. Micro-organisms are fed into the blood 
stream from here, lodging in the sinusoids, or possibly in clumps as small 
emboli, and setting up infection in the bone. Large septic emboli rarely 


* Read October 5, 1939 at The New York Academy of Medicine, in a Symposium on “The Treatment 
of Pyogenic Infections with Special Reference to Chemotherapy.” 
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lodge in bone creating massive infarction and osteomyelitis. In some 
cases bacteria lodge in other structures as well and simultaneously give 
rise to sepsis. In the great majority of cases this is not so. They set up 
only osteomyelitis. 

The evolution of the osteomyelitic focus is then an extremely vari- 
able one. In severe cases it spreads rapidly, destroys the bone extensively, 
and in turn may give rise to sepsis. From this group of severe cases the 
grade of inflammation may range all the way down to a localized osteo- 
myelitis with slight local and general symptoms. Because of this marked 
variation in extent and severity, it is difficult to discuss the treatment in 
brief general terms and each case calls for more or less individual 
consideration. 

Septic cases: Osteomyelitis as a part of a widespread sepsis does 
not call for operative treatment. It should be treated by fluid administra- 
tion, by blood transfusions and, in the present opinion of the profession, 
by sulfanilamide or derivatives. How successful the drug will be is still 
uncertain but it is doubtful if cures will be effected. Long states that 
in staphylococcus sepsis little is to be expected from its use. If abscesses 
point they should be drained. 

Severe cases that are primarily osteomyelitis fall into two age groups: 
infants and children; adults. 

Osteomyelitis in infants and very young children differs consider- 
ably in etiology, pathology and clinical course from that in older indi- 
viduals and its treatment is somewhat different. It is due to hemolytic 
streptococci in about 50 per cent of the cases. The lesion is more often 
localized to the end of the shaft, although multiple involvement is com- 
mon. A reason for this is that the cortex is thin and permeable and the 
pus quickly breaks through, forming a peripheral abscess. The children 
are usually very sick at the onset. 

Treatment should consist of fluid administration, blood transfusions, 
sulfanilamide and immobilization of the affected part. Operation is badly 
tolerated and should be postponed until abscesses form which should be 
opened through small incisions. There is rarely necessity for early open- 
ing of the bone for drainage of abscess even in mild cases. Dead bone is 
absorbed rapidly, cavities fill out and in three or four months the bone 
is restored to normal as shown by roentgenograms. 

Severe osteomyelitis in older children and adults should be treated 
expectantly in its early stages by parenteral fluids, blood transfusions, 
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sulfanilamide and immobilization. In eighteen cases of staphylococcus 
osteomyelitis treated by sulfanilamide the results were doubtful. Very 
early operation for opening the bone before extension of the infection 
to the outside has occurred is usually more dangerous than helpful. Prac- 
tically most cases do not offer the surgeon the opportunity of early 
operation because they are sent to the hospital later after abscesses have 
formed. 

Usually pus will localize and appear external to the bone in from 
three to seven days. Aspiration is a helpful adjunct in detecting it. When 
the abscess can be located, it should be opened and drained with small 
single or multiple incisions and as little anesthesia and blood loss as 
possible. Local anesthesia may frequently be employed. However, if 
the patient continues very ill and external pus does not appear within a 
few days, do not hesitate to operate, making an opening through cortex 
and draining the medulla. Failure to do so may mean marked spread of the 
infection and necrosis of the bone, and in some cases the development 
of septicemia. 

Milder forms of acute osteomyelitis and especially the localized 
abscesses in which the general symptoms are not marked call for less 
urgent treatment, and are usually seen by the surgeon at an even later 
date than the severe cases. As soon as the lesion can be definitely localized 
with roentgenograms or otherwise, it should be drained and the cavity 
effaced, as the earlier this is done, the less the likelihood of establish- 
ment of a chronic osteomyelitis. 

Secondary foci of osteomyelitis are common, beginning days to years 
after the onset of the primary focus. 

The great majority of them are localized lesions and they often 
develop with mild local symptoms or even silently. I have seen many 
instances where weeks or months elapsed before they caused local 
symptoms or a local swelling and where they were discovered inci- 
dentally in roentgenograms. They should be treated by the same opera- 
tive procedure as is used for the primary cases. 

The treatment of the subacute and chronic stages of osteomyelitis 
is the subject of much less dispute than is that of the acute stage. Sulfan- 
ilamide usually has no influence on the condition, although I have seen a 
few cases where rapid healing followed its use. By far the most important 
point is the performance at the earliest possible time of a thorough 
operation, for the removal of dead bone and the effacement of cavities, 
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pockets and bone sinuses. As much chronically infected bone should be 
removed as is compatible with preservation of continuity of the shaft. 
Subperiosteal resection results in interruption of continuity so often that 
it is rarely indicated except in the ribs, upper portion of ilium and fibula 
where it should be used routinely since the creation of a defect in those 
regions makes no difference. 

The type of dressing employed afterward is of minor importance. 
The wound may be packed open for three to six days and afterwards 
dressed with surface dressings. Cast immobilization is indicated in case of 
large wounds. The wound may be dressed with an Orr vaseline pack 
and a cast applied with changes of the pack every four to six weeks. 
This latter method is often a very annoying and unpleasant form of 
treatment. I can see no fundamental virtue in it and do not use it. Cases 
thus treated heal as well but no better than those treated by the first 
method. 

I have said nothing of vaccines, serums, maggots, and bacteriophage 
in the treatment of either acute, or chronic osteomyelitis. None of them 
seems to have proven sufficiently practical or to have given sufficiently 
satisfactory results to have won a general and lasting place in osteo- 
myelitis therapy. Personally, I do not try to use any of them. 

In closing, I realize that this discussion of the treatment of osteo- 
myelitis has been very incomplete and I have mentioned few of the 
technical aspects of the problem but I have tried to select only those 
features which I considered most appropriate for this program. 
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Gseseseseseses ye title of this paper may seem strange to some. It is based 

on the consideration that mastoiditis, petrositis, labyrinth- 

7 itis, Bezold’s abscess, sinus thrombosis, and brain abscess, 

as well as meningitis of otic origin, are simply “exten- 

G 4 sions” of otitis media. The middle ear is the primary 

focus and also the most important drainage point, hence the emphasis 
will be on it rather than on other parts. 

To understand the chemotherapy of otitis media and its extensions 
it is necessary to know something of the average course of the disease 
and something of the development and detailed anatomy of the tem- 
poral bone. As every physician knows, the latter consists of relatively 
flat outer parts called the squamous and mastoid portions from which 
projects inward a roughly three-sided structure called the petrous pyra- 
mid. This pyramid is the most important part of the temporal bone 
because it forms the keystone of the base of the skull and contains the 
middle ear and labyrinth. The labyrinth will not concern us in this 
paper because it is only secondarily involved in infections of the tem- 
poral bone. We are here only interested in the primary infections. As 
mentioned above, these spring almost invariably from the middle ear, 
although blood stream infections from distant foci have been described. 

Simply stated, the external auditory meatus develops from the first 
branchial cleft, while the middle ear and Eustachian tube develop from 
the first branchial pouch. The lining of the middle ear cavity, therefore, 
is made up of mesoderm and entoderm which is continuous with meso- 
derm and entoderm of the nasopharynx. The ear drum is the partition 
between the outside and inside invagination and consists therefore, not 
only of the lining of the middle ear but also of the stratified squamous 
epithelium which develops from the ectoderm of the embryo. Now at 
birth, the middle-ear cavity is almost entirely filled with mesoderm, but 


* Presented October 5, 1939 at The New York Academy of Medicine in the Symposium on “The 
Treatment of Pyogenic Infections with Special Reference to Chemotherapy.” 
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as the individual grows this becomes thinner and thinner, so that in 
adults the submucosal tissues are so thin that they lie directly on the 
underlying bone. This single, rather flat-celled layer of epithelium and 
its underlying connective tissue is therefore often called “mucoperi- 
osteum.” 

At birth the petrous pyramid, exclusive of the middle ear cavity, 
consists of bone, labyrinth, fibroblastic marrow and spaces for blood 
vessels. As the temporal bone grows, the fibroblastic marrow begins to 
be replaced by air-filled mucous membrane which pushes out in all 
directions, but most extensively through the antrum, into the mastoid 
and thence into the squamous portions of the bone. 

Just how far this process will go in a given, growing child we have 
no means of prediction. In the opinion of the author, normal pneu- 
matization of the temporal bone is largely a matter of the hereditary 
formation of the skull. Perhaps the size of the brain has something to do 
with it (cf. the studies of Dyke and Davidorf in cases of hemiatrophy 
of the brain). The generally accepted theory is that of Wittmaack who 
believes that reduced pneumatization is due to early infection of the 
mucous membrane which prevents normal invagination of the air-filled 
middle-ear sac. Others present different theories. Actually, we do not 
know any more about why some mastoids are large and highly pneu- 
matized than we do about why some feet are big and flat while others 
are small and arched. There are undoubtedly many factors, some nor- 
mal, some pathologic, which contribute to the final result. However, it 
makes a great difference whether the temporal bone is highly pneuma- 
tized or not. The great surface presented by many air cells lined with 
mucous membrane can excrete entirely too much fluid, if inflamed, to 
evacuate through the Eustachian tube or through a perforation in the 
drum membrane. Extension of the inflammation and pain due to the 
pressure are the result. Furthermore, if the temporal bone is extensively 
pneumatized, there is more chance for infection to become shut off at a 
distant point where drainage through the middle ear is impossible. It is 
these cases which often come to mastoid surgery or to surgery deeper 
in the temporal bone. 

It must be remembered, to understand the foregoing discussion, that 
the middle ear is actually not a small cavity with specific dimensions as 
is intimated in most text books. Actually, it is almost impossible to meas- 
ure the capacity of the middle ear because air cells in and around it 
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Fig. 1—Vertical section through four temporal bones at the depth of the 
round and oval windows showing the variation in the size of the middle ear 
cavity and the communication of the middle ear cavity with surrounding air cells. 


vary so tremendously from case to case (Fig. 1). When the middle ear 
becomes infected, these air cells also become infected so that it is impos- 
sible to have otitis media without some mastoiditis, and if the petrosa 
is pneumatized, impossible to have otitis media without some petrositis. 
The air cells allow the infectious processes to involve at once a large 
part of the temporal bone. Their partitions are thin and are normally 
poorly vascularized, and worse than this, their connections are usually 
relatively small. It is really a wonder that infections of the mastoid so 
often get well without surgery. Furthermore, the air cells, especially in 
children, abut directly on bone marrow, and in certain types of infec- 
tion, this becomes involved in the disease. It has not yet been ascertained 








Otitis Media and Its Extensions 27 





























Fig. 2—Photomicrograph showing mild, low-grade inflammation in the niche 
of the oval window. 


whether it is the increased vascularization and local leukocytosis of 
inflammation which permits the body to take care of such poorly 
drained areas, or whether it is a stifling of the growth of the invading 
organism by the production of anaerobic conditions. Conceivably all of 
these factors and perhaps more are responsible. 


Mobpe or INFECTION IN Otitis MeEpDIA 


The complicated series of cavities in the temporal bone can become 
infected in a number of ways. In infants, the most usual way is for the 
nasal secretions to run into the Eustachian tubes as the child lies on his 
back during an upper respiratory infection. Very small children cannot 
blow their noses or hawk mucus from their nasopharynxes, and since 
their Eustachian tubes are relatively short and straight, infection easily 
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Fig. 3—More advanced stage of inflammation in the niche of the oval win- 
dow. Note increased vascularization and thickness of the mucous membrane 
about the anterior crus of the stapes. 


enters their middle ears. If they are turned on their bellies, however, 
it may easily drain out again. There is much less suppurative otitis 
media in the infant wards where babies are turned over regularly. With 
older children and with adults, the commonest method of infecting the | 
middle ear seems to be from blowing the nose too violently. Marked 
sudden changes in pressure, such as those produced by deep diving may 
also suck infected material from the nasopharynx into the middle ear. 
Occasionally an ear drum becomes perforated or ruptured, permitting 
infection from the external canal to enter the middle ear, but even in 
these cases the usual cause of the infection is the nasopharynx. The per- 
foration in the drum makes it very much easier to blow infected material 
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into the ear because there is no longer a closed cavity. How much infec- 
tion of the middle ear takes place through the submucosa of the Eustach- 
ian tube due to its contiguity with the nasopharyngeal lining is still a 
matter of conjecture. 


PatHo.tocy or Oritis Mep1a 


Regardless of how an infection enters the middle ear, the pathology 
is at first the same. There is edema of the mucous membrane, which 
swells five to ten times the normal thickness, then a serous effusion into 
the cavity. Following this there is a leukocytic infiltration of the sub- 
mucosa beginning perivascularly and then extending to involve the 
entire mucoperiosteum. As time goes on, the effusion into the cavity 
tends to become purulent. At first, polymorphonuclears are quite promi- 
nent, but soon very few can be found among the monocytes. As fluid 
and sometimes gas collects in the cavity, the drum bulges outward and 
more and more of the surrounding cells become involved. The more 
virulent the infection in the submucosa, the more quickly the effusions 
become purulent, and the more reaction produced not only in the mid- 
dle ear but also in the surrounding air spaces. If the infection is fulmi- 
nating, the drum either ruptures spontaneously or has to be opened by 
a surgeon. Drainage is effected, and as a rule there is subsidence of the 
process in four to thirty days. Very mild processes, however, have been 
known to subside in twenty-four hours, but occasionally there is a 
smoldering infection which does not subside for several months. If 
the infection in the main cavity persists more than a few days, it almost 
invariably becomes more purulent, spreads and pockets in several places 
producing a thrombophlebitis of small veins in the mastoid and petrosa 
and thereby brings about necrosis of the air cell system. Excessive fluids 
secreted by the mucous membrane may also produce destruction of the 
bone by direct pressure. Microscopic sections show the mucoperiosteumi 
of both middle ear and mastoid cells to be densely packed with leuko- 
cytes and fibroblasts. There is also destruction of the epithelium at 
various points and consequent invasion of the cavities with granulation 
tissue. With the breaking down of bone there is always some regrowth 
of osteoid, but in progressing empyema the regrowth of bone lags be- 
hind the breaking down. The cortex of the temporal bone may erode 
at any point, producing an abscess behind the auricle, over the lateral 
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Fig. 4—Still more advanced inflammation in the region of the round window 
and beginning polypoid degeneration 


sinus, in one of the cranial fossae, or even in the neck, cheek, or naso- 
pharynx. The more extensive the air spaces, the more chance of infected 
material becoming caught in some out of the way pocket and so pro- 
ducing a focus which will seek drainage by breaking through the cortex 
in this way. No matter how extensive the pneumatization, however, 
there is always some marrow in the temporal bone which is contiguous 
with the most peripheral air spaces. With infection of the air spaces 
there is always some reaction in this marrow, and occasionally, espe- 
cially in young bones, the infection actually invades the marrow spaces, 
producing an osteomyelitis. 

For purposes of simplification, then, the pathology of otitis media 
and its extensions can be divided into four distinct steps: first, edema 
of the mucoperiosteum and serous exudation; second, increased vascu- 
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larization of the submucosa, infiltration with leukocytes, proliferation 
of fibroblasts and increased purulency in the exudation; third, after two 
or three weeks, necrosis of the soft tissues as well as the bony walls of 
the cavity (this can now be seen in roentgenograms) ; fourth, especially 
if the process is less fulminating, there may develop polypoid degenera- 
tion of the mucoperiosteum and a prolonged, low-grade osteitis and 
osteomyelitis. 

Any one of these four processes may stop, regress, and heal, leaving 
a more fibrotic mucous membrane and organized bands of scar tissue 
attached to the ossicles. Usually there is some reduction in size of the air 
cavities which already exist, and in young children infections may in- 
hibit further pneumatization of the mastoid. 

With repeated infections the processes are very similar in each in- 
stance except that inflammation in previously formed scar tissue pro- 
duces much less vascularization than in normal tissue. The scar tissue 
may toughen the drum so that it does not break. Pressure then builds up 
in the middle ear and spreads the infection more deeply. Furthermore, 
with the regrowth of bone in the previous infections the connection 
between the mastoid cells as well as the antrum is likely to be narrowed. 
This increases the possibility of infection becoming trapped deep within 
the bone, and explains why complications most often occur in cases with 
a history of previous otitis media. 


Tuerapy or Otitis Mepis 


The treatment of otitis media for the last several decades has been 
directed towards the provision of adequate drainage for the middle ear 
and its surrounding air cells. If the infection was mild (so-called “acute- 
catarrhal” otitis media) drainage was usually obtained by reduction of 
infected material in the nose and by shrinkage of the Eustachian tube 
orifice. If the infection was more acute or more purulent, incision of the 
drum was resorted to. After myringotomy or spontaneous puncture the 
canal was simply kept clean to promote drainage either with dry wipes 
or irrigations of various kinds. If these did not suffice and the mastoid 
was seen to be breaking down in the roentgenogram, a mastoidectomy 
was performed, usually in the third or the fourth week of the infection. 

Since 1936 the use of sulfanilamide and related drugs has been 
added to our resources. A great many cases show subsidence of symp- 
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Taste I 


FACTORS IN OTITIS MEDIA 





1. Age: Infants and old people apparently more susceptible. 

2. Sex: No essential difference. 

3. Place: Flora and fauna vary in different vicinities. 

4. Environment 

5. Station in Life: Clinic patients seem to have more trouble than private patients, 
6. Habits: Blowing of nose, swimming, etc. 

7. Diet: Vitamins, etc. 

8. Previous Infection and Immunity to Infection. 

9. Mode of Infection 
10. Time: Yearly cycles of incidence, March and April peak, etc. 
11. General Physical Condition: Debilitating disease. 

Allergy. 

12. Heredity: Race. 


Susceptibility to infection. 
Anatomy: 
Pneumatization of the temporal bone. 
Type of Eustachian tube. 
Lymphoid diathesis. 
13. Skill of Physician and of Nursing. 
14. Reaction to Surgery. 
15. Reaction to Medication: Sensitivity. 
Tolerance: 
Vomiting. 
Excretion, ete. 
Individual Response. 
16. Type of Infection. 


17. Chance. 





toms after chemotherapy so that many physicians have come to believe 
that it is the only treatment for otitis media, and are beginning to use it 
in every case. Even the lay public often asks that it be prescribed. 
The bad results from improperly conducted chemotherapy often 
reach the hands of the otologist, so that he tends towards the opinion 
that drugs are of questionable value. Certainly the present ones mask 
symptomatology, sometimes cause unpleasant reactions, and make the 
problems of management harder for him. We have, then, on one side 
the general doctor and the pediatrician who tend to treat all types of 
otitis media (often even the non-suppurative types) with chemotherapy, 
and on the other the otologist who uses it only in desperate cases such 
as meningitis. Which is correct? Is there a middle ground? Is there some 
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rule which has scientific rationale, and which will work in the majority 
of cases? I believe that the rule can be built out of a study of the normal 
course of the disease, the pathology outlined above, and the results 
obtained in various types of cases by various methods of administration. 

As already intimated, there are a great many factors which may in- 
fluence the course of otitis media. These are summarized in Table I. 
Many have never been thoroughly studied, but a little thought about 
each one will tend to give it proper significance. 

A word is perhaps necessary for certain items: under Heredity we 
have listed Anatomy, which is divided into pneumatization (already 
discussed) and Eustachian tubes, diameter, and curvature. Very little is. 
known on this last subject except that certain people seem to have much 
more trouble with their tubes than others. It is also known that excessive 
lymphoid tissue about the tube seems to be an hereditary trait, and that 
this tissue tends to stop up the tubes and predispose to otitis media 
unless proper measures such as adenoidectomy or radiotherapy are used 
to combat it. Certainly the use of chemotherapy has not yet precluded 
the necessity for adenoidectomy in cases of recurrent otitis media. 

It may surprise some to see a heading Susceptibility to Infection 
under Heredity. The work of Webster at the Rockefeller Institute, 
however, has definitely established this for mouse typhoid and mouse 
encephalitis, and the author has found hereditary susceptibility for 
otitis media in rats which could be bred out of a colony. There is no 
doubt that otitis media seems to run through certain human families. 


Types or INFECTION 


Table II shows that we have a specific chemotherapy for less than 
half of the total number of cases of otitis media. For over 35 per cent of 
the cases are due to the staphylococcus and more than 15 per cent are 
due to other organisms for which no specific chemotherapy has as yet 
been developed. However, about 30 per cent are due to the hemolytic 
streptococcus for which we have sulfanilamide, and 12 to 16 per cent 
are due to pneumococci for which we now have sulfapyridine. Study of 
Table III will show that three-quarters of the pneumococcus and strep- 
tococcus cases get well within three weeks without chemotherapy. 
These two tables indicate clearly that the group that needs to be treated 
with chemotherapy is definitely a small one. 
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Taste II 
PERCENTAGE OF VARIOUS ORGANISMS FOUND IN PURE CULTURE AT 
THE COLUMBIA PRESBYTERIAN MED.CAL CENTER 
IN THE YEARS 1933 TO 1939 








Strep Strep Pneumo Pneumo Pneumo Staph 
Year Hemo Other I Il Other AllTypes Others 
1933 
273 cases 31.13 4.39 2.56 6.22 4.02 41.75 9.89 
1934 
334 cases 35.2 3.3 3.0 5.7 3.6 41.8 7.8 
1935 
333 cases 34.6 1.8 4.2 8.1 9.0 32.7 9.6 
1936 
336 cases 33.1 2.6 8.0 11.9 10.4 274 6.6 
1937 
517 cases 38.7 2.5 3.7 5.0 9.3 33.5 7.3 
1938 
524 cases 26.44 3.66 5.2 4.63 5.5 41.50 14.9 
1939 
438 cases 36.78 91 4.1 5.51 6.4 36.78 10.11 
Total 
2,755 cases 33.6 2.7 4.45 6.4 7.04 36.7 9.5 





Taste III 
DURATION OF DISCHARGE AND NUMBER OF PATIENTS THAT CAME 
TO MASTOIDECTOMY OUT OF 455 CASES DIAGNOSED AS OTITIS MEDIA, 
ACUTE SUPPURATIVE, IN THE COLUMBIA PRESBYTERIAN MEDICAL 
CENTER FROM MAY 1936 TO MAY 1937 








1-6 7-14 15-21 3-4 More than Mastoid- 
days days days weeks 4 weeks ectomy 
Staph 
173 cases 26 62 18 27 33 7 
Hemo Strep 
163 cases 22 42 21 22 26 30 
Pneumo 
101 cases 16 28 20 12 12 13 
Other 
Organisms 
20 cases + 9 1 4 0 2 





In all fairness it must be pointed out, however, that there is a flaw 
in the above argument. It assumes that the culture reports are accurate. 
As a matter of fact, the figures are undoubtedly not exact, for unfor- 
tunately many of the cultures were taken using a swab without steriliza- 
tion of the external auditory meatus. (Incidentally it has been shown 
by Page that throat cultures are often apt to pick up the offending 
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pathogen more accurately than a careless swabbing in the external 
canal.) However, the cultures described above were all made in suppu- 
rative cases, and if one adds to these the non-cultured cases, especially 
the non-suppurative cases, it is still fair to say that in the present state of 
our knowledge chemotherapy is indicated for only a small percentage of 
all the cases of otitis media. 

How shall the surgeon discover this small percentage? Can it be 
determined with our present meager knowledge of the action of the 
drug and our knowledge of the pathology of otitis media? Lockwood 
and others have definitely shown that sulfanilamide is less efficient in 
necrotic lesions, and that the more the necrosis, the less the likelihood 
that the drug will be sufficiently bacteriostatic to permit the body to 
annihilate it. As has been pointed out above, very little necrosis—as a 
rule—occurs in otitis media and mastoiditis, until the second week of the 
disease. It would seem, therefore, that in simple otitis media one can 
wait a week or ten days after the onset using the old, simple, mechanical 
methods of treatment. Then if there is no improvement and the case 
looks as if it might go on to surgical mastoiditis or a long siege of drain- 
age, the administration of drugs may be begun with every expectation 
that they will stop the process if given in sufficient dosage. At the end 
of a week adequate bacteriological and blood studies should be available 
so that the correct drug can be selected. Analysis of cases treated with 
sulfanilamide (Table IV) shows that a large percentage of cases treated 
with adequate dosage, especially those in hospital, get well while those 
treated with small or short dosage in the clinic show no more tendency 


Taste IV 
APPARENT EFFECT OF SULFANILAMIDE IN OTITIS MEDIA 
IN 100 UNSELECTED CASES 








100 CASES 





Postoperative, questionable effect .. e 
I ins sino x Sone aie aceta.e Kiowa ee Aes as 6 
SI coca prcsrets eves erecniacdene BS oe ; ll 
Inadequate dosage Adequate dosage 
No effect ae 31 11 
Questionable effect ....... 18 3 


Good effect Radian 18 25 





All but four of the cases on adequate dosage were in the hospital. 
“Questionable effect” represents cessation in less than two weeks. 
“Good effect” represents cessation of discharge in less than a week. 
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to recover than an untreated series (cf. Tables III and IV). The cases 
in which the drug has no effect are usually cases of inadequate dosage. 
Often there is recurrence if adequate dosage is not prolonged well after 
temperature is normal and drainage has stopped. If the drug is started 
late in the disease it may have no appreciable effect. Apparently the drug 
has less effect in cases where there has been a previous infection. 

We have much divergence of opinion as to the dangers of chemo- 
therapy. Many say that there is virtually no danger, especially in chil- 
dren, and that all drug-sensitive individuals show up on small dosage so 
that they can be spotted before any serious harm has been done. Others 
emphasize the danger of damage to the kidneys and liver; cite the 
patients who have died with anemia and leukocytopenia, or speculate 
on the effect of the drug on the reticulo-endothelial system in the years 
to come. 

The physician must decide at the end of a week or ten days whether 
his case is going on to a surgical mastoiditis or is going to prolong itself 
enough so that the patient is in danger of acquiring a residual deafness. 
If he is fairly certain of one of these things, the dangers outlined above 
need hardly be considered. Chemotherapy should be instituted as a 
major procedure, comparable in every way to surgical interference. If 
possible, the patient should be hospitalized, and if not, careful blood and 
urine studies should be done every two days at home. The dosage should 
be fairly large (Long and Bliss suggest at least 2 mg. per kilo of body 
weight) and kept up for several days after the temperature has come to 
normal and the discharge behind the drum has ceased. If this is not done 
there will be almost certainly a recurrence of the disease, especially 
when the original organism is a virulent one. 

Analysis of successful sulfanilamide-treated cases shows a dramatic 
subsidence of symptoms within three or four days. Most of them have 
no pain or fever after two days. This suggests that if there is no effect 
within three or four days the drug is not the answer, and that drainage 
will have to be instituted by one of the well-known surgical methods. 
In advanced or neglected cases surgery is usually essential, but of course 
may be supplemented by chemotherapy. After all, it is impossible to 
drain every nook and cranny in the temporal bone, and the chemo- 
therapy will produce bacteriostasis in these unreachable regions. The 
combined use of surgery and chemotherapy is especially important in 
the complications of otitis media such as meningitis, brain abscess, and 
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inflammation of the walls of the venous channels draining the temporal 
bone. 

To recapitulate, given a case of otitis media, chemotherapy should 
be instigated a week or ten days after the onset of the disease, if the 
patient does not seem to be getting well without it and a specific drug 
is available to combat the bacteria of the infection. The chemotherapy 
must be given in adequate dosage for a considerable period after symp- 
toms begin to disappear and under careful surveillance of reactions and 
with surgical adjuncts to the therapy in mind. In no case should it be 
given casually, without cultures and without a knowledge that most 
otitis media is self-limiting. It must be remembered that the use of bac- 
teriostatic drugs makes the management of the cases harder because the 
symptomatology of the disease processes is masked. 

Some day it is hoped that we will have new drugs for all types of 
infection, and drugs which can be given without untoward outside 
effects—then of course, the above working rule for our present drugs 
will have to be modified. 
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OBSTETRICS AT THE NEW YORK ALMSHOUSE 
AND AT BELLEVUE HOSPITAL* 


CLaupe Epwin HEAton 


Assistant Visiting Gynecologist and Obstetrician, Bellevue Hospital 


@sesesesese5e9N colonial times the care of mother and child was en- 

tirely in the hands of midwives. The midwives of New 

Amsterdam were no better and no worse than their 

professional sisters in Holland who aroused the ire of 
mesesesesesesy Hendrick Van Deventer. The father of modern mid- 
wifery wrote: “they do not understand their business;” and again he 
lamented “I cannot sufficiently wonder at the gross ignorance of most 
midwives.” He urged that examination of the bodies of women dying 
in childbirth be made a matter of law, to find out whether the mother 
and fetus died naturally or “sadly perished by the carelessness and cruel 
hand of the midwife.” 

The midwives of New Amsterdam have been classed by some 
writers among the Zeikenstroosters or comforters of the sick. The 
Zeikenstroosters, however, were men and their function was purely 
spiritual although they occasionally looked after the sick in defiance 
of an ecclesiastical ruling prohibiting them from practicing medicine. 

Improvement in American obstetrics did not take place until just 
prior to the Revolution when young colonial physicians began to go 
abroad for study. The eighteenth century was a period of remarkable 
growth in the specialty. Knowledge of the obstetrical forceps enabled 
physicians to displace the Sairey Gamps who had reigned so long in 
the lying-in chamber. The most potent factor in the manifold advances 
of the period was the rise of the new humanitarian spirit. As part of this 
the infant welfare movement emerged. “In the nurture and manage- 
ment of infants as well as in the treatment of lying-in women,” wrote 
Lettsom in his Medical Memoirs in 1774, “the reformation hath equalled 
that in the smallpox; by these two circumstances alone increditable 
numbers have been rescued from the grave.” 





* Read January 11, 1939 at The New York Academy of Medicine before the Section on Historical 
and Cultural Medicine. 
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Among those studying abroad were William Shippen, Jr., of Phila- 
delphia, James Lloyd of Boston and Samuei Bard of New York. They 
returned from Edinburgh and London filled with inspiration by their 
contact with great clinical obstetricians like William Smellie and Wil- 
liam Hunter. Each one became the pioneer teacher of obstetrics in his 
community. Dr. Samuel Bard emulating Dr. John Morgan of Philadel- 
phia, organized the medical school at Kings College (later Columbia) in 
1769. At the first Commencement he urged in a notable discourse the 
usefulness and necessity of a public hospital. This address led to the 
founding of the New York Hospital, which was chartered in 1771 
but did not open for the reception of patients until January 3rd, 1791. 
Delay during the reconstruction period in the re-establishment of the 
Medical School and the opening of the hospital was undoubtedly due to 
divided loyalties engendered in the medical profession by the struggle 
for Independence. 

In 1736, a new Almshouse was built on the Commons where the 
City Hall now stands. Here according to Dr. Robert Carlisle was the 
primitive trace of Bellevue Hospital. Following the war the Almshouse 
was utilized for the first clinical teaching in New York. Both Valentine 
Seaman and David Hosack studied at the city Almshouse which accord- 
ing to Dr. J. W. Francis was “at that time the only institution in 
New York in which medical instruction was imparted.” Dr. Nicholas 
Romayne, Dr. Benjamin Kissam and Dr. William Moore were visiting 
physicians and Dr. Wright Post, the visiting surgeon. 

We read that Dr. William Moore’s attention “was always more 
specially directed to the practice of Midwifery, in which he acquired 
a very extensive experience and practiced with great success, keeping 
a record of all cases which he attended for the year 1781 to 1823, which 
amounted to nearly 3,000 cases.” 

A new Almshouse was built on Chambers Street in 1796. Here the 
first lying-in hospital in New York City was established in 1799. The 
previous year a severe epidemic of yellow fever had swept the city. 
Many expectant mothers lost their husbands. Their pitiful condition 
aroused the sympathy of Dr. David Hosack. Through his efforts the 
New York Lying-In Hospital was incorporated in February, 1799. 
A place was secured at No. 2 Cedar Street and an appeal for subscrip- 
tions was made in the Commercial Advertiser for July 23, 1799. In the 
Medical Repository for 1800, under “New York Lying-In” is the note: 
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“We are informed that this Hospital will be ready for the reception of 
patients on the first of August.” 

Prior to the opening of the institution on Cedar Street a lying-in 
ward was opened in the Almshouse Hospital on Chambers Street. The 
Medical Repository for May, 1799 states that: 

“A lying-in ward has been established in the Almshouse of the city 
of New York. The cases which occur there are numerous enough to 
answer the purpose of public instruction. Accordingly, there is delivered 
a course of lectures on the obstetric art, including the anatomical, 
physiological, and practical parts, by Valentine Seaman, M.D. As this 
establishment is particularly and exclusively devoted to the education 
of females, it will be easy for women who practice, or intend to prac- 
tice midwifery, to avail themselves of the excellent opportunities which 
are hereby held out to them.” 

The following year Valentine Seaman published the first book to 
appear on the subject of midwifery by an American author. On the 
title page he calls himself Physician Extraordinary to the Lying-In 
Ward in the Almshouse. The little volume bears the quaint title, The 
Midwives Monitor and Mothers Mirror, and the contents are based 
upon the course of instruction given the previous winter in the lying-in 
wards of the Almshouse. Thus to the forerunner of Bellevue Hospital 
belongs the honor of establishing the first wards in New York for 
expectant mothers and of giving the first hospital instructions to women 
in the art of midwifery. 

The statement has been repeatedly made that Dr. Valentine Seaman 
gave a course for trained nurses at the New York Hospital in 1800. 
The sole authority for this is a letter beneath his portrait in which a 
member of the family wrote that he gave a course of lectures to the 
nurses of the New York Hospital. The lectures referred to were ob- 
viously those given during the previous winter in the Almshouse as he 
himself states in his book. 

The first outdoor obstetrical service in New York was established 
by the New York County Medical Society in 1823. On June 2 a com- 
mittee was appointed by the Society, “to inquire into the cause of the 
great number of stillbirths in this city.” The Chairman of the Commit- 
tee was Dr. Charles Drake, one of the visiting physicians to Bellevue 
Hospital. The Committee was of the opinion that among the reasons 
for the large number of stillbirths was the abuse of ergot and the fact 
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“that the practice of midwifery was still too much confined to ignorant 
and inexperienced attendants.” The Committee recommended “the 
institution of a lying-in charity for the exclusive purpose of attending 
parturient females at their own homes.” In the minutes of the New 
York County Society are the regulations drawn up for the Out-door 
Lying-In Charity. A group of consulting and attending accoucheurs 
were appointed for the various districts in the city to attend the poor 
in their own homes. 

In order that the new project should be “more effectively guarded 
against producing injury to any part of the profession who now receive 
a compensation however small from attendance upon the lower classes 
of the community,” it was decided “that it shall be the duty of the 
attending accoucheurs to lodge with the Commissioners of the Alms- 
house a notice of their respective residences, to attend during childbirth, 
free of all charge, such females of their respective districts as shall 
produce a certificate from a Commissioner of the Almshouse of their 
being proper objects of charity, and to report at the ensuing anniversary 
meeting of the Society the number of cases they have attended, the 
character of each labor, together with such other circumstances as they 
shall deem worthy of being communicated.” 

The out-door obstetrical service functioned for only a short time. 
The New York Lying-In Hospital which had closed in 1822 again 
opened a ward in the New York Hospital sharing its facilities with the 
New York Asylum for Lying-In Women established in 1822. The 
latter institution moved to a house on Marion Street in 1830 and in addi- 
tion to an indoor service established a large outdoor service. It was 
known as the old Marion Street Maternity Hospital and eventually 
combined in 1899 with the New York Infant Asylum (incorporated in 
1865). The New York Infant Asylum combined with the Nursery and 
Child’s Hospital (incorporated in 1854) to form in 1910 the New York 
Nursery and Child’s Hospital. 

One of the early New York obstetricians whose name is closely 
associated with Bellevue Hospital was Dr. John Wakefield Francis. He 
was born the year of Washington’s inauguration and died the year the 
Civil War started. For years he was the doctor of New York City and 
his big bushy head was as familiar as the City Hall. While still a student 
of Dr. David Hosack whose partner he later became, Francis helped 
establish the American Medical and Philosophical Register. The delight- 











42 THE BULLETIN 











ful tone of this early magazine was due in a large measure to the literary 
ability of Francis. His scientific attainments were perhaps few but he 
was a popular teacher and to his associates in the profession he was “our 
beloved Francis,” a man who was, according to Jacobi, keen eyed, warm 
hearted, plain spoken and generous minded. 

Dr. Francis’ house, No. 1 Bond Street at the corner of Broadway was 
the rendezvous for all the leading lights of the city. His book of remin- 
iscences, Old New York, is a storehouse of information about the last 
days of Knickerbocker New York. There are many amusing stories 
about Dr. Francis. He continued to bleed his patients long after most 
of his confréres had given up the practice. Once during a dinner party 
at his house he suddenly left the table and called his wife to an adjoin- 
ing room where he proceeded to bleed her. In answer to her protests 
he said that he perceived that she was about to suffer a stroke of 
apoplexy and deemed it best to avert it! 

Dr. Emmet tells an interesting story about Dr. Francis. One of his 
best patients had been delivered of a baby when he had not even sus- 
pected pregnancy. He had been sent for at the time of the event but 
being away from home, someone in the neighborhood had attended the 
case. “Damn these hoopskirts,” Dr. Francis exclaimed, “there was a 
time when I went to church that I could look around me and form 
some idea of what my income might be during the year. But now, since 
the invention of these damn hoopskirts, I can no longer judge of the 
condition of the women. I am away from home when wanted, and some 
young whipper-snapper is called in and gets the case.” 

Dr. Jacobi tells how, when he first started practice, Dr. Francis 
stopped him on the street one day. “They speak well of you,” he said, 
“and you will get on; only people want sometimes some outward show. 
Now I am an old man, and you will not mind it when I say you ought 
to have another tailor.” Jacobi replied, “you see, Dr. Francis, you are 
an old doctor, and famous, and you can afford to wear the old-fashioned 
clothing of the eighteenth of Brumaire and of the century of William 
Penn, but I cannot afford yet a better tailor.” 

Dr. Francis was one of the editors of the New York Medical and 
Physical Journal which was established in 1822. In the first number, one 
finds several contributions on obstetrics by Bellevue doctors. Francis 
himself contributed an article on Phlegmasia Dolens. Dr. Jacob Dyck- 
man, one of the visiting surgeons to the Almshouse, wrote on a A Case 
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of Tumour within the Pelvis Preventing Parturition. Dr. William Moore 
reported A case of uterine hydatids. The following year Francis pub- 
lished a letter from John D. Hunter who while a captive among the 
Indians west of the Mississippi made some interesting observations on 
female diseases occurring among the squaws. There is also an interest- 
ing report by Drs. Francis and Beck of the first cesarean performed 
in the state of New York, the patient operating upon herself and 
recovering. 

In 1825, Dr. Charles Drake, physician to the Bellevue Establishment 
reported A Case of Exostosis of the Os Ischium Impeding Delivery. 
The patient died of ruptured uterus. 

An interesting article appeared in 1840 entitled, A Report of Cases of 
Puerperal Fever Occurring at the New York Almshouse, by Alexander 
F. Vache, M.D., the resident physician. The disease appeared on Janu- 
ary 12. Of eighteen women confined in the Almshouse nine had fever 
and seven died. The next six women were placed in the Nursery. Of 
these five had fever and five died. Patients were then confined in the 
building devoted to negroes; out of twelve deliveries, four had fever 
and four died. The obstetrical service was now moved to apartments in 
the “middle house” of the “lunatic asylum” on Blackwell’s Island. 
Here there were twenty-three deliveries with six cases of fever and 
three deaths. The total death rate during this epidemic was 31 per cent. 
The treatment was cupping and leeches. Among the assistants at Bellevue 
was Dr. Thomas F. Cock whe wrote a little Manual of Obstetrics and 
became the first president of the New York Obstetrical Society. 

Dr. D. Meredith Reese made a very full annual report of the 
Bellevue Hospital for 1848. He states that from 1845 to 1848 inclusive 
there were 678 births in the hospital with seventy-nine stillbirths, a 
rate of over 10 per cent. During the year 1848 there were 208 births with 
twenty-four maternal deaths of which nineteen were from puerperal 
fever. There were five forceps cases and six cases of embryotomy. Note 
that there were more destructive operations than forceps cases. Obvi- 
ously a low operative incidence resulted in the loss of many babies. 
Fear of infection apparently deterred the doctors from interference and 
for the same reason cesarean section was not considered. Rupture of 
the uterus followed by death of the mother occurred not infrequently. 
From the meager records available for the twelve years from 1848 to 
1859 inclusive it is apparent that the maternal and fetal death rate was 
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extremely high. The maternal death rate averaged ten times greater 
than the present rate for the city of New York and in some years it 
was actually twenty or thirty times greater. Puerperal infection was the 
chief cause of death but death from eclampsia was also common. The 
mortality at Bellevue was not greater than in similar institutions; there 
was a frightful mortality in home deliveries not only in the city but 
in the rural districts. 

In the second half of the nineteenth century a notable group of 
obstetricians was associated with Bellevue Hospital. Among these were 
Fordyce Barker and George Elliot. They introduced the use of the 
hypodermic syringe in America in 1856 and 1858. They deserve our 
remembrance also for their defence of the use of anesthesia in obstetrics 
at a time when it was greatly opposed. Elliot wrote, “I would not prac- 
tice medicine another day if I did not possess the power of relieving 

ain.” 
: In 1876, Fordyce Barker became the first president of the American 
Gynecological Society. His book, The Puerperal Diseases, which ap- 
peared in 1874 had a deserved popularity. Barker with his immense 
clinical knowledge held peculiar views on the cause of puerperal infec- 
tion. At the famous New York Academy of Medicine meeting in 1857 
he maintained the view that it was an essential fever. Twenty years 
later while agreeing that it was contagious and praising the work of 
Oliver Wendell Holmes, he still held that the symptoms of puerperal 
infection were essential and not the consequence of any local lesions. 

T. Gaillard Thomas was connected with Bellevue Hospital for 
many years. Next to J. S. Parry he did more than anyone else in this 
country to clarify the problem of ectopic pregnancy. He was the first 
in the United States to complete an extraperitoneal cesarean section. 
Isaac E. Taylor was a great clinical teacher and founded the Bellevue 
Hospital Medical College. Along with Elliot he was noted for his skill 
with the forceps. 

With the rise of scientific medicine after 1850 the history of Bellevue 
Hospital becomes a part of the main current of medical history. It is 
probably fair to state that the influential leaders in the movement spread- 
ing from France and Germany to America were Bellevue men. The 
closing decades of the nineteenth century might indeed be characterized 
as the golden age of Bellevue for on the staff of the hospital and teaching 
in the medical college were the open-minded Austin Flint, Theodore 
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Janeway and Francis Delafield, the fathers of pathological anatomy in 
America; Stephen Smith and Hermann Biggs, pioneers of public health; 
and William Welch who was eagerly teaching the new germ theory of 
disease. On the surgical staff along with Smith were William Stewart 
Halsted, Frederick S. Dennis and Lewis Atterbury Stimson. 

The big problem facing the hospital at this time was the control of 
infection both in surgery and obstetrics. There now appeared upon the 
scene a man who perhaps did as much as any other single person to 
make obstetrics a scientific procedure in America. William Thompson 
Lusk studied at Heidelberg and Berlin two years previous to 1861. At 
the beginning of the Civil War he returned to America and entered the 
Union Army. Out of his Civil War experience came his War Letters 
which were privately printed in 1911. After the war he studied at the 
Bellevue Medical College and then pursued further work at Edinburgh, 
Paris, Vienna and Prague. After a period of teaching physiology at 
Long Island Medical College and at Harvard he was appointed in 1871 
professor of obstetrics and diseases of women and children at Bellevue 
Hospital Medical College, a position he held until his death. 

In 1872, puerperal infection destroyed twenty-eight women of 156 
who were confined in Bellevue Hospital and in 1874 from January 1 
to June 11, out of 166 patients thirty-one died of infection. Lusk at this 
time published a clinical report on the lying-in service in which he 
urged the building of a separate hospital for the reception of lying-in 
patients. His advice was not followed but instead in 1875 the lying-in 
department was transferred to Blackwell’s Island where two wooden 
pavilions were erected and placed in charge of the Charity Hospital 
staff. Arrangements were made by the city for several private hospitals 
to receive patients who came to Bellevue after labor had begun. Soon, 
however, these institutions refused to admit such patients. Thereupon 
these unfortunate women were delivered on board the transfer boat 
while awaiting transportation to the Island. They were attended by one 
of the house staff and one of the nurses from the new training school 
but no other provision was made for them. 

At the International Medical Congress held in Philadelphia in 
September, 1876, Lusk read a paper entitled: On the Nature, Origin and 
Prevention of Puerperal Fever. He stated, “that the capacity of self- 
multiplication which septic fluids possess has been found to be coincident 
with the presence of certain organic bodies termed variously micrococci, 
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microspores, or sometimes less specifically bacteria.” This statement 
elicited a great deal of hostility. Most teachers still believed in spon- 
taneous generation and gave themselves scant concern about the views 
on puerperal infection advanced by Holmes and by Semmelweis. Lusk 
a few years before had heard Seyfert speak scoffingly of the misfortunes 
which had clouded Semmelweis’ later years, asserting that his doctrines 
had long before been proof sufficient of his insanity. 

Present as a guest at the International Congress was Lister himself 
who according to Lusk was listened to by a curious but unsympathetic 
audience. Lister visited Bellevue Hospital and complimented young Dr. 
Stephen Smith on his success with the antiseptic method. 

Lusk himself at this period believed that there was a non-infectious 
form of puerperal fever due among other things to moral causes. His 
conclusion in regard to the infectious form, however, was that “preven- 
tion is best accomplished in hospitals by the adoption of Lister’s prin- 
ciples,” and that “the question of personal responsibility cannot be too 
strongly impressed upon the medical profession.” 

In 1877, the attention of the Grand Jury was called to the lack of 
facilities for obstetrical cases at Bellevue Hospital. As a result the 
Emergency Hospital was established at 26th Street, between Second 
and Third Avenues in a building which had been used as an engine 
house by the Fire Department. In this makeshift hospital Dr. William T. 
Lusk and Dr. William M. Polk began the fight to conquer puerperal 
infection. 

Credit is due to Dr. Henry J. Garrigues for demonstrating for the 
first time in America in the wards of the Charity Hospital on Black- 
well’s Island what could be accomplished by rigid aseptic and antiseptic 
technique. Immediately after his first publication in 1883 Lusk intro- 
duced his methods at the Emergency Hospital and subsequently reported 
that there had been the greatest possible change in his service. From 
October, 1883 to August, 1884 there were no deaths from puerperal 
infection in 168 cases. Dr. W. L. Richardson at about the same time 
introduced the new technique at the Boston Lying-In Hospital with 
startling success. 

In 1881, Lusk’s great book on The Science and Art of Midwifery 
appeared and was translated into the French, Italian, Spanish and Arabic. 

Lusk did the first successful hospital cesarean section in the United 
States. Harris wrote: “looking into the past records of New York City 
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and of the United States at large, of ten hospital cesareans in our country, 
Dr. Lusk’s case is the first to recover up to 1887, he is the first to save 
both mother and child in all the history of New York, the only one of 
seven operators to meet with success using the Sanger Method in the 


United States.” 


Lusk died in 1897. The Emergency Hospital continued in operation 
until November, 1908 when Pavilions A and B of the new hospital were 
opened with provision for two obstetrical wards. 
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